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(54) [589!<&fc»0 4/JI/n-XK**»* 



(57) [It!)] 

fntt^r Wf £&^3|J*?g1£ PQQGD H *««"T * - £ 

8tt^3-7K**»*C*^T t A c i n e t o b 
acter calcoaceticus £l33tS7kj$ttP 
QQGDHCDK52 2 7 9»*5 2 4 S6186S 

s^b2 2 iaaisfcttjS4 1 2ss^b4 2 issi: 



( 

1 

[»#«i] fcfpn^y v>*;>$:ffi&m£?z># 

— 7,WlAMW$k\Z.£>^T . Acinetobact 
er calcoaceticus fi*7K?§14PQQG 

DH©2 3i#g0tu >astc«y§T£7 = ygsas 

— XK**B3RHi3liT, Acinetobact 
er calcoaceticus &2fe7k*§ttP QQG 

dh©2 o 9seco^;u^^>«a^ffla-r*7^yK 

JUn — XJ&TKiftg^d^^T, Ac ine tobac t 
er calcoaceticus &*7k*gttPQQG 

H9#3B4 ] t'DD^y u >*y y^aiitt^^ 

;iO — XjM7K*B*ll43liT, Acinetobact 
er calcoaceticus SSS/K^'ft P QQG 
DHCD4 2 0#S(D77^7*>8SS(:*aST575 

yKi»7a/^iST'iil$tiTi^stiy 

[19*^5] t"PD*;U >*y >£*§S£iii<hT£^ 
JlO — XBtt**B*H43l^T» Ac inetobact 
er calcoaceticus fi^TK^tt P QQ G 

dh(7)4 2 i#B077->asi:ffisn7^;Ba 

^y^E^iJCO, g4 8»b5 3?lS, »6 0«S*> 
6 6 B6 9M^b7lSS, *7 9ai*6 

8 2 aS, 8 9 1 6 10 1 aS, SS110 aSfr 

6 115 SIS, IB 1 2 limfr 6 13 5 9X, 

ss^b 1 5 oas, mi 6 ias^b 1 6 9 ax. 8 

17 7^617 SI 8 6SI^b2 2 1 aS, 

82 2 788*^2 4 49!, i2 5 0SS^b2 5 5 
8 2 6 1 aS*> 6 2 6 3 aS, 8 2 7 1 J3£ft* 6 
2 7 5 aS. 82 8 2 9X^5 3 4 3M, 83 4 9a 
Srt>63 7 7 aS. 83 8 2aS7&>5 3 9 3 aS, 84 
0 0^64 0 3 aS, 84 1 2aS^64 2 HJeS. 8 
4 2 798^64 3 288, 84 3 8aS^64 4 ia 
I^J:tfS4 4 9 98^6 4 6 8 aSO{g«rt>6fc£# 

ctoaw^ns i *feti-?-njw±offi«ti*5^T, 1* 
jt^nm^7^ y Ka8*tt©7 a y mas-citt 

£ tlT-fc 0, Acinetobactoer calc 
o a c e t i c u s ft3fc*Stt^:3— XK**»*<t 
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[it*^7 ] E?u«*t i "c^$n«»7^ smmm<Dm 

2 2 7 88^6 2 4 4aS<75««tr^^T, 1 

nJ£A_hcD 7 ^ y 888^i07 ^ y »aST«»$ nx 
t^£, B!*S3^E«coefeXS4/;V=i-XBl**B*- 
[W*«8] E*J#*lT*Sn*7*/B6EM<&2 

3itaotu>88^ io)7^ysasTti$n 

Tlr^, K»*3B7E«0)3kSES^V3'-XBl7lc*»*. 
10 [§§*S 9 ] E*U#*t l t*$n*75;BE«iojB 

1 8 688^b2 2 198©fi«l:^T, lSfcfJ^ 

na±©75 y 888^ffiw75 / sas-ctftsnt 
ig*«3^tESo3c^^a-xaji7K*e*o 
[ts*« i o ] mpmn its$W75/ be*k& 

2 o 9#aoi/;^^>astcfflsrs7ayKas^ 
<Bo)7^y»asTBa*nT^«>, »3Rjg9K«a>efc 

[is*ai i] E^j##iT*£tt£7sy»E?u<& 
2 1 o#B(oy;v^^>Kas{rffla-r^75yKas 

20 ^ffi©75y»88Ti*Snt^5, IS*^9f2«CD 

HfcftHl 2] E^J##lT*a2ft*7Sy»E?U© 
84 l 2 98^6 4 2 1B8©MI:*^T, Ufctt 
tftH±©75 ;i»I*««©7S yiSl-CMSft 

[»*jsi 3] S2^j#^iT^$n^>7^y^i2^j<7) 
4 2 osa«7x/ , !7*>B88i:ffiat57$ y»a 
s^teoT^yKasTKSi^tiT^*, i9*bi2be 

nt$gti 4] EM#^iT*sn*7* / mwuco 
42 i#ao)7^->ast3ffi3-r«>7ayKas^(fi 

©7^/S8STl«$nxi^, B#fll 2fB»C0# 

HMSJgl 5] SS^U : Asn Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser 
Kt, Xaa231«Serano^«S7^/KaST»*] 

40 [fflfjRJH 16] E^J : Gly Asp Gin Gly Arg Asn Gin 
Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala GlnHis Thr 
Pro Thr Gin Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr 
His Thr Tyr Met Gly 

Xaa209*5«tmaa210«ffije<7)^«S7 5 /B88 
fcrtfU Xaa209#GlnT*£i€N Xaa210teGlu 

lPt$tm 17] Efll : Pro Thr Tyr Ser Thr Thr Tyr 
Asp Xaa420 Xaa421 
50 [it*. Xaa420^ct^Xaa42H£Sco^7^y^aST 



-( 

3 

fztzV. Xaa420rt*AspT*£i^ Xaa42H4AIaT 
ttftH] S«tr, t 5 DD + /U>+/>^«8*m 

[18** 1 8 ] IS*3g 1-17 ©^-f n^^E«©& 

[tt$£ 2 2 ] us** 1-17 (D^-rtifr \tmm<D& 

y K 

tut** 2 3 ] it** 1-17 ©if^*a*wrE«©a 

[0 0 0 1 ] 

> (PQQ) ^iSS^t ^y;i/3-Xfift7K*e* (G 

dh) ©»jE©75yB»ai*««©7 5y«a»T«« 
$ftTi^*a«fflpQQGDHKB-r*. *3gwa>efc£ 

[0 0 0 2] 

[«£*OStfi] PQQGDHH t J PD + /'J>+y> 

[0 0 0 3] PQQGDHCH ««S^ttB*t*Stt 
iltA<J5l6tlT^S- ig&ftPQQGDH 
tt, ^fi8 8 7 kDa(Dy>^/M7f h'lfiST^ 

So — *i6ttPQQGDHUA c i n e t o b a c 
ter calcoaceticus 0H*< O^CO^H 

*^T*©3Fffia*WB*tlT#0 (Biosci. B i 
otech. Biochem. (1 9 9 5), 5 9 
(8), 1548-1555), ^-(D^ititfeT^^ p 

-->^$njs ;ss^w^^i:$nTi^ (mo 

1. Gen. Genet. (1989), 217:43 
0 -4 3 6) o A. calcoaceticus S3fe7K 
SttPQQGDHtt, ^IfiSOkDa^Wv 

[0004] fliifi, JryyynmZcmyfr-riz^OTk 

SttPQQGDHOXaittJifllifiWW^^feton, H»*<B 
(J. Mol. Biol. , 289, 319-333 
(1999), The crystal structure of the apo form of t 
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he soluble quinoprotein glucose dehydrogenase from 
Acinetobacter calcoaceticus reveals a novel inter 
nal conserved sequence repeat; A. Oubrie et al. , Th 
e EMBO Journal, 18 (19) 5187-5194 (1999), Structure 
and mechanism of soluble quinoprotein glucose deh 
ydrogenase. A. Oubrie et al., PNAS, 96 (21). 11787- 
11791 (1999), Active-site structure of the soluble 
quinoprotein glucose dehydrogenase complexed with 
methylhydrazine: A covalent cofactor-inhibi tor co 
10 mplex, A. Oubrie et al. ) o ^nb^MCcttlH tK 
MPQQGDH^e^WW-^-?^^^^^ 

[0005] xaiKtt, mfiLfiKDmw*-? 

(GOD) 6 U >8K**B* (G 

6 p dh) &m^2>&m&\z£*)j£m2nT^tzo 

ifcGOD^ffl^W *-t>it- <DMfg*>3i£> 
6ftT«ft*. R*^**«*0)8#M*»Klc«#r 

16tt*«»-3fc. G6PDH«Mf«#St:S^ 

T»£NAD (P) S*tOU&»tia«:6*^tV^'5« 
30 «ltt*«»ofc. ^-T\ :MTO^l/3-Xg^i 
»Sl:ffli^nTSfcB*l:*b*»fc6B*tLTP 
QQGDHtBJfcffltf&BSftT^S. PQQGDHte^ 

^PQQGDHttfflB*ie^S!(7)»*T»Sfc«>« : PS 

fflWM*SftTl^. PQQGDHfiG 
[0 0 0 6] 

40 [WML^^tt^il] Lfc^T. 

ft, 5S:fi$nfc«ISttt6ttS»«a**ttPQQG 
DH^tf«-rS^^^r@Wi:TSo 
[0 0 0 7 ] 

PQQGDHS:acfibT-€-<7)!ftS^e&i8i«), SfS&lt 
^^n a p^ Wtt <5f lw JEffl T # Stt^S! P Q Q G D H S: B8» 
-r^<««W3?ES:fT^ofete«:, MttPQQGDHW 

50 Tfctofc, *5SWi, fcfpp*yu>*y>*«B*t 



5 

TZ>lf)V3-7sW.frm&m\Z*>\,*T* Ac i ne t ob 
acter calcoaceticus fi5f£7K$£14P 
QQGDH (*Wffl*H43V^Ttt, IfiiPQQGDH 

tt2 10#S©W5>B8j l SfcB4 2 0#B© 
77A7*>«BS, Sfttt4 2 1*|075->ai 

T, E^JS#lT»$nS7 5/»IB^JO, $4 8aS 
*>S5 3»S* JB6 O9S0>&6 2 9S. *6 9»S*> 

b7 iai. 17 9 9S»&8 2 as, m9 isi^b 
i o las, mi i oss^b 1 1 5 as. mi 2 7a 
i^bi 3 5 as, mi 4 7»s*>s 1 5 oax. mi 
6 1 jssa* bi69 as, si77^bi79 as, m 
1 8 6 aa^ b 2 2 1 as, m 2 2 7 as*>> & 2 4 4a 
s, m2 5 oas^b2 5 5 as, m2 e ia^6 2 
6 3 as, 12 7 iai^62 7 5 as, $2 8 2 as 
& 6 3 4 3 as, m 3 4 9 as^ s 3 7 7 as, m 3 s 

2SI^b 3 9 3 aS, f4 0 0^b4 0 3 aS, SS4 
1 2 81^64 2 iaS, m4 2 7§S^b4 32a 

s, m4 3 8 8x^84 4 ias^j;^m4 4 9ax^ 

b4 6 8 8X©««3!i^/«i:§»«fc0g«$n5 1 Sfctt 

»Srt*ffl0>7* ;BaXtij*3nT*(5 . Ac ine 
tobacter calcoaceticus EkSSTK 

gttPQQGDHj;^ « naiftjfe tt&*rr * c: £ ft #m 

<H *^^fiPQQGDHH 5 0ttl0» 

hmolji ufc«©sttoa#*^x«8a! pqqgdh(d 

»tt<BS*¥*«fc0 1 0%^±i§<, J:0»SL<H20 
%«_hi«<, S5l;ffil/<H3 0XJBUt*<r>. ZTzft 
SL<H *SflOS2iPQQGDHIt 5 5^^*5 
ttS«*g¥»W^«8S!PQQGDHO)R*ffi#*»l 
£0 5#EUi:S<. J;0SfSl/<ttl 5»«±fiVi 0 * 
^H^^Cff^ll^^PQQGDHH §E?'J#^1 

n*7 ^ y»ia^jo» 2 2 7ax*^2 4455 
s, mi 8 eaa^b2 2 i»s*fcttJB4 1 2ssa* 

64 2iaXOS«l:^^T, l*fcttWK±©75 

yiaM©7^rastn^tiTt^o ^bii 

»SL<H *^0«I^PQQGDHH gB3*J§^ 

iT«$ns75/8EM0 2 3 i#iotu >as 

cfcoiK$ni.75ysaitift$nTi^^ *fc 
«2 0 9#gco^;u^ >as^u y>ast, 
2 1 ots©w^>»ax^u^>axt, 
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42otg(D7x/N e 7^ >ias^ u >aiT, 
[0008] *fc»ja)«^^*i^T«, ^mwco&^m 

PQQGDHH : Asn Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly Va] Val Ser 
[it. Xaa231ttSerKtt©*«7 5/RSST»*] 
££teE#l : Gly Asp Gin Gly Arg Asn Gin Leu Ala Ty 
r Leu Phe Leu Pro Asn Gin Ala GlnHis Thr Pro Thr G 
10 In Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr His Thr T 
yr Met Gly 

Xaa2094o«£maa210te{f S<D^**7^ J BaX 
tzfzlss Xaa209^GInT£>3£^, Xaa210ttGlu 
Tttft^] asfcttEM : Pro Thr Tyr Ser Thr Thr Tyr 
Asp Xaa420 Xaa421 
[iW, Xaa42O*<fctfXaa421ff*(0^«*7 * /SBXT 
Xaa420rt*AspT*5i:£. Xaa421«AlaT 

[0009] **w4*fc, ±a*<&3fc£S!^;io-xBi 

XS^r3-XK**B*ft-&tf^;p3-X7y"fc-r* 
[0 0 10] *^^fSPQQGDH(Z)itiei 

te«^*&S£ttftWU ^o^;i/n-xtr*fUTiS^l! 

[0011] 

[^BJ(DHifiCD^ffi] gfc^MPQQGDH^^ia 
30 *36W#tt, zKJSttPQQGDHftn-KTSjte^ 
u—x-r >^W(:x7-^D->PCRS(:j:(97 

>^acm^ai, 75y8ax^«^*x$n 

fcMttPQQGDH^^-f^U-^iiL/^o :n 
ft*»MK»»lE*U Mlf^PQQGDHOaS 

PQQGDHft5ESTS*»<0* 

[0012] :nb^D->0- onoiitae?! 

fllftfiWrLfctz:^ S231#aoSer^CysC 

40 (Dm<D7*;mmm\z&mi,tc£cz. ^rnoast 

LT £^7kigtt PQQGDHctO feJRftJfetttC 
[0 0 13] *g14PQQGDH^6^0W-^^-7 

*^»^n§i3 7 s D/<7iei0«a^siTi^o 

l^b2 4 4aX©««4i^2 3 l#gCOS e r ftftU 
ttltRWKfcSftSIAU -t©JR3e3£tt<DHl±ftK* 

so jt. m 1 8 6 as^ s 2 2 1 asco^- -zt\zM&$ Z> 2 
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0 9#g<£>G 1 n£Ly s \Z* Wl 2 1 0 # g COG 1 u £ 
LysL »4 1 2M^b4 2 laSOJH^CSS 
n4 2 0§@OAsp^LysC, P421#@WA 

[0 0 14] Tftsbfe. *5BWwJ:0* )V-?m»*\Z 

*«ttPQQGDH*«iaU5«»^t*tS:aESnfc. r 
n«, zKSttPQQGDHK^Ttt, W-^— :7fH 

l:«l/fcSer2 3K Gln 2 0 9, G 1 u 2 1 0, 
Asp4 2 0, Ala421 aS«#65flt» 0 . * 

Q Q G D HO)l»ftftttftacfiT# SCd: £ 

[0 0 15] *»W©iS:«aPQQGDHH E?iJ§^ 
lTS^n^SPQQGDHOTa/IISHtWtt 

*<*ft*75y»K*J0X i4 8SI^b5 3SI, 1 
6 09iJ&^6 2ai, !6 9^b7lSI, i7 
9 9»^68 29i, S9 1SS?&^10 1SI, 11 

1 0 9X^5 1 1 5 91, SI 2 7 9S^b 1 3 59 
S, SB1 4 7 9I^b 1 5 0 91, II 6 191*6 1 

6 9 91, 31177*6179 91, 11 8 6 91* 6 

2 2 191, 12 2 791*6 2 4 491, 12 5 09 
1*62 5 591, 12 6 191*62 6 391, 12 

7 191*6 2 7 591, 12 8 291*63 4 39 
1, 13 4 9 91* 6 3 7 7 91, 13 8 2 91* 6 3 
9 391, 14 0 0*64 0 391, 14 1 291*6 
4 2 191, 14 2 791*64 3 291, 14 3 89 
1* 6 4 4 1 9143^1 4 4 9 91* 6 4 6 8 9l£> 

o»«<*n* i sfci«nH±©(B« 

/■»»T«»SnT^*«i6ft#T*, BSc*aiPQQ 
GDH»no 

[0 0 16] ^Wff^L^S^SPQQGDHH 
iBM*#l"C«*n*7 p 5y»E^JO*2 2 7 91*6 
2 4 4 91, 11 8 6 91*6 2 2 l9I*ttt*4 1 
291*64 2 1 ?5S<Dfi«H*3^T, lSfctt-tnJK 

±cor ^ j mmfimoT* / i9iTi*snT^ 
te, E^JS^i"c*$n«>7 p ^yKis^J<7)2 3 isso 

-feU>91*, Uy>, 7X/l7*>, 7X/l7*> 
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1^5*, *fc«*fctt2 0 9#@©^5>9S^U 

v>9lT, £fctt4 2 0#|(D7XA7^>^91^ 
Uy>9lT', *fcfi4 2 1#SOT7Z>9S^7X 

[0 0 17] *fcffl©«j«lC*V^Ttt, *5E9f<&efc£S! 
PQQGDHte, lE^'J : Asn Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser 

Ht, Xaa23HiSer«tt<0^&7 5y»SST*£] 
10 3Ltz\*mm : Gly Asp Gin Gly Arg Asn Gin Leu Ala Ty 
r Leu Phe Leu Pro Asn Gin Ala GlnHis Thr Pro Thr G 
In Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr His Thr T 
yr Met Gly 

Xaa209;&cfctfXaa21(HiffiB<&3c«87£ J K9S 
fzfzL. Xaa209*GlnT$>££^, Xaa210«Glu 

*fcttEW : Pro Thr Tyr Ser Thr Thr Tyr Asp Xaa420 
Xaa421 [j£*. Xaa420i3 cfctfXaa421ffiB0>^«87£ / 
g£9lT£>£, fcrtfU Xaa420*AspTfc5<h#, Xaa42 
20 HiAlaTttftH] £^tfo 

[0018] *?tw<D&&m?)in-xw.7km&m\z3s 
^-y*gig£WTsm^£^$iu c^s«^T'7 = ; 

30 aH<7)-^c«jfi€:M?iJbTJtt8r«)^<h^J;0, Ac i 
netobacter calcoaceticusS 
^<D7KigtePQQGDHCD2 3 l#|(Dt »J >91, 2 
0 9tgO^M5>SS, 2 10SS^)W$>^ 
91, 4 2 0S@(Z)7XA7*>S9S, Sfctt4 2 1 
§g<D77->9I(:ffli1--57^yS9S^I^ 
#51^(1 Lfc*oT, **<591£ 

40 ^fiPQQGDH0ii§M 

Acinetobacter calcoacetic 

u s a*^8©*»ttPQQGDH$3- F-r^ae 

^<&E^JteE^J#^2T«£$*l£o 

[0 0 19] *S«a)»ISPQQGDHSa- FT* 
it&Pte, 3fQ»©**ttPQQGDH*3 - Kt4*e 

TK-fc^T, ±iE©;w-y««*tcSFffiT*7^y»a 

n- KT**HHEMK:fi*T* uti:J;0i»n Z t 
*T#*o C<D«fc'3«i:»tt1*RW«l*EMB8l<OfcJ6<Z) 

50 m*<D-fimtf, mm&ffittw\z&\,*T%\*>nT^2>o z 
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[0 0 2 0] 7>^S^«AT§S&l:H SWt 
T5^-7IiSl:^^TX7-7D->PCR^:J:0 

fc««**ttPQQGDHafif^-f^U-t«»T 
5o £*l£*l»*K:»lllE«U PQQGDHtDjSSS 

QQGDHJ4*IIB^*tiT5SliS-&fct*JC'<U7 r 7 

-46 0-7 OCTI93 0»»lLfc»:, * 
MyfeiibTPMS-DCIP^M, B#-T*P 
QQGDHO8tt6gffll:J:0«tLT, SMftJiHJ:o 

[0 0 2 1 ] ±MV>£o\Z\sT%t>tlti. ^fiPQQ 
GDH£^T£^Hi|E&#:£ig«U »i> 
5Hitt£T?Wfr*WKUfc«, I»471/>fyi/A/j: 
£T*»T**>. Sfctt:**^* 7^'>37*l:«t0 
^'J^7XAB*4Mti:ttlliSt5o cn^iSi 
#JiU PQQGDH«:-&^7KSttiii»*»*Ci:^T 

<t0, RaLfcPQQGDHtMOTl:^****^ 

PLCtt<!:^ctOfll«r*c:i^«tO. *589!<0MES! 
PQQGDH4Mtl)o 

**fl^PQQGDHH PQQ»itlT, 

[0 0 2 2] ^tt0i©l PQQGDHI:«tS^ 
Jl/3-^o»<tl:t^j:-3TlS$nsPQQ©i4lll 

fettKiiUTtt, 0J*.tf* PMS (7xtv>^h^ 
7i- h) -DC I P (2, 6-y^DD7x;-W 
>h*7x/-JW , 7iU->7>ft*'J9A, 7xnt 

*» W0>a8 S P Q Q G D H0»S^ tt«, KiK&iSfi 

t omm^<Di&T^=E^-r^ ztiz^v mm 
*stt**5oxt«^r**T»i»r«i»iB (t , /s ) 
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[0 0 2 3] *58«©ataPQQGDHH i?£§^P 
QQGDHttfcttUTW^J»ft5ett*«-r*C:t*»« 

»«4>T®ftJEtt**iK <»*(*> 
*B*4ffl^T77t^ + 7h*5 

<, *B*Sffl^Tff«Snfc7yt< *y h»5lr»H 

10 s^fofijjft&wrso 

*3S9H4*;fc, *^C«£^8[^PQQGDH^ 
W3-X77t-f*-;h*»*tn. *%W<D#)V 
a-77yt^fty M4, *^«e»«iPQQG 
DH4^< i:t> 1 @07^t^l:t»ftlT^Oo A 
§JtfHCte, +7htt, *^TOSf§lPQQGDHf:jtJD 
X,T> 7yt'fl:«Ift8W, *5^X-*-% 
U7I/-/3 >*-^fP»(Z)fc«)(7)^n-xa2p« 

20 QQGDHM^?«IT, WAH *««;J»*ttfctt 

5:t^Tt§o fffL<«*^CD&SPQQGD 
Htt*Dftl/fcBiTa*Sn*^ 7##*<7>J&a8T 

#5E9lte£fc, *»9IKft3&^PQQGDH«:ffi^ 

x n± ifitt-t<o«*#^«*a n^m^^ ^ x 

ff$L<tt*»^S«S!PQQGDHtt*Pftl/ 
ft»itti±l:H)tftT*W. 7#»*a>JB«8TH5t: 
flSU PQQ&IBiJOHtUT*fct4**+-e»«r*il 

40 *^^^«PQQGDH4^-*>ii±C@£lC 

[0 0 2 4] ^;Ua-XSJ^cr>SJ^t4, HT©ck7lIl/ 
Tfx3 Efc30*T#*. tlfi"fc^^««iK*An. PQQ 

^CaCi : , iScfctMx-r x— * — £j&n*,T— £ 

agHMHTT*. X-^-tLTH 7i'Jy7 

50 ffi) *J:«#BB«« Wx«Ag/AgC 111) 



( 7 ) 
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[0 0 2 5] 

ten. 

^JfiWI 1 10 

T aqDNA#U/7-K (5U/m 1 ) 

r>7l/-hDNA 

7**7- F^7-fV-ABF 

UA-X77^V-ABR 

1 0 x T a Q#»J*^~tf/ty 7 7- 

1M 0-;*^:&7 p hx*y-JW 

DMSO 

5mM MnC 1 s 
1 OmM dGTP 
2mM d A T P 
1 0 mM d C T P 
1 OmM dTTP 

H ; O 
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7 ? 7X5KpGB2H ^^-pTrc99A (77 
cov;U^^D-->^gBffi{i, Acinetob 
acter calcoacet icus S^PQQGDH^a- 
jfi»e j f 1 *»Abfc ! b(^T»S (01) c £<7>7^7^ 
K^ry^lz-htUT, x^-^P-> P C R&lZ J: 
Oa-f^ >«^C7>yAClS^ALL P 

H, ^fC 9 4*C3#ra* 5 0t2m &£tf7 2t: 
2»HS:3 01M*Jk itf: 7 2 1 0 #m<Dtkft 

[0 0 2 6] 
[«U 

5 u 



0. 

1 . 

4. 

4. 
1 0. 

1 . 
1 0. 
1 0. 

2. 

2. 

2. 

2. 
5 1 . 



0u 
0 u 
0 u 
0 u 
Om 
Ou 
0 u 

0 M 
0 U 
0 U 

0u 
5 u 



JttaUfcaJC, W3-X^J:r/PMS-DC I P£Sn 
A, t § PQQGDH©gtt$:@ fflT?]f l ^Co gft 
«aa»H43nTt>PQQGDH<7)fgttS:^r^P->^ 
*ft»6*lfc. 

[0027] i-D<D^u-y^M\zmn. it 

fifE3Wt*lfrb&t^5, »2 3lSB(OtU>^y 

S«fiB*PQQGDHlfif©»» 

SE^|J#-^ 2 Acinetobacter calcoacet icus & 

S231D 

S231H 



10 0. 0/i 

^PQQGDHOfltjSite^^fetH, ^Ctotgf 
J: t) 2 3 1 #l©t 'J 209 

mm<D#)u?*>&m* 2io8Bo^5>Ba 

30 4 2Of@07^7*>S?IS, ifcB4 2 1# 

I^7X^FpGB2^ffl^T, i2C^t*Si: c t 
Off o fee fSCfflt^c^'J =f* ^7 utt 

«^.B TS2 3 1DJ H 2 3lSlG)tU>m/^ 

[0 0 2 8] 
[«2] 



5'-C CTT TGG AAT ATC TCC ATC AAG ATT TAA GC-3' 

5' -C CTT TGG AAT ATG TCC ATC AAG ATT TAA GC-3' 

S231K 5'-C CTT TGG AAT TTT TCC ATC AAG ATT TAA GC-3' 

S231L 5'-C CTT TGG AAT CAT TCC ATC AAG ATT TAA GC-3' 

S231M 5'-C CTT TGG AAT AGT TCC ATC AAG ATT TAA GC-3' 

S231N 5'-C CTT TGG AAT ATT TCC ATC AAG ATT TAA GC-3' 

I278F 5'-C AAT GAG GTT GAA TTC ATC GTC AGA G-3' 

Q209K 5' -G ACC ATT CAG TTC TTT TTG AGT TGG C-3' 

E210K 5'-G ACC ATT CAG TTT TTG TTG AGT TGG C-3' 

D420K 5' -A CAT CGG TAC AGC TTT ATC ATA AGT AG-3' 

A421D 5' -A CAT CGG TAC ATC GTC ATC ATA AGT AG-3' 



( 8 ) 
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KpKFl 8 k (^fiig «*) ) Jl Ac 
inetobacter calcoaceticus ft^PQQGDHSn— F 
TSMfi^-ffiS'&tJKpn I -Hind III#f*t£&*& 
J5k :Wr>7U- htlstzo :(?)T>71/-h5 0 
fmoltSiBifi (») SMut an (&m&m) -Exp - 
r e s s Km*-; h l:#I©t 3 >7 F ^< V- 

5pmoK U >BtftLfc* — h^7^v- 5 0 pmol£ 
(2 0^ I) CD 1/1 010)1^^7 h©T— — U> 

yA-^r-ttfeca*^ io or, 3ftmo>»M 

1^7X5 K*aSttSii\ 1*11:1^ tl/^va 10 
>77<V-«pKF 1 8 k©*t7>f v>Bttite j ? 

>^/$-£feo cnC3 m 1 (751^+^ hX^Xf>">3 > 
nvVT — * ljul<DT4 DNAUS-K, UIO 
T4 DNAtfU W3J:tf 5 u 1 C£>$c®7K£*nx. 

[0 0 2 9 ] Cin^DNA^^X^y^lJ^IE^attT 
^>^>E. col i BMH7 1 - 1 8 mutSKPHfctfeU — fft 
1^^)M^toT777^ r 20 

^l^bfflttiL^y^X^ KSE. coli MV 118 4 \ZW 
MK^L, fWJD^-^b77X5 F«LL -t 

* KpGB2±«)l?4iPQQGDH$D- KT&ilfc 
^OKpn I -Hind IIIWrH-fcAft#*., SflPQQGD 

IFtSISfcttiSSaPQQGDHS^-HTSie? 30 
^ E. col iffl08I^^-Tftl)pTrc99 
A (7r;Ky7tt) (DVJl^f^ >^-*M RCif 

AL, WS^tlfcT^X^ K*E. coli DHSaWll 
mE*Lfc. :M4 5 0m 1 OLJgife (7>fcfv»J> 
5 0/ig/mh ^D7A7i-3-Jl/30/ig/ml 

U lmMCaCh, 5 0 0 uMPQQf&tS 7 1 (D 
LftilltlLf;. 3 WBIT-fvyDt;^ 

M#7^hyK$»»*o. 3mMl:^^d;^l:ilin 

(5000Xg, 10^ 4*C) TBteSrlUiKU Z.0>m# 
£0. 85%NaCl^T20ftj*L^ Ill^cl 
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M7U>^7l/XT«l, S'L^MI (lOOOOXg, 
(1605OOXg (40000 r. p. m. ) , 9 0», 4*0 

[0 0 3 0] $bC, £5 LTf#fc*^ffi®#* 1 Om 
MiJ>B8iipH7. OT-(iSftl/fc. SWLfc-y- 
>7 , M10mM'J>ll®ffipH7. 0T¥«{tlxfc 
i^t>^P7h^77-<-l*8*7ATSKg 
el CM-TOYOPEARL 6 5 0M (fV-ft 

WpH7. 0, 7 5 0mlT?iJlc»Lfc& 0-0. 2 
M NaC 1^1 0mM'J>SI«ipH7. OS 

m^. mmzmthz^tzo aaiismi/min-cff'? 

fee GDHfStt£WT5B#Sr[sIJKU 1 OmM MO 
PS-NaOH8«* (pH7. 0) T'-lftS#flL 
^ O J: l: L TiMSl W P Q Q G D H 
MSKSt#feo ^ns»K^^p a DchbT^TcD*^i 

^»J4 

&mt£&(DW\m$l OmM MOPS-NaOHlII 
(pH7. 0) ^Ci)^TPMS (77x-*->?>* 
7x-h) -DCIP (2, 6-y^DP7x;-M 
>K7x;-JW Srfflt^, DCIP(7)6O0nm(?)M 

mo 1 CDDC I P^itTC^n^BlRffittS: 1 
Isfzo £fz. DCIP(^pH7. 0\Z*5tt2>*:)V&yt% 
;l 6. 3mM"' tLfzo 
15 

^Mfcl 3 Ttf b nfei? «fc S&XS! PQQGDH 
fl)t»B»*«ftS:*ft^ni mMPQQ, ImM C 
aC l^STTlW^Dftim 5 5W 
>^^l^- H Lfe 0 -^Fart{3TUi3-hS?XOI±S 

u 7K±T^Lfeo -nbco^>^;i/0)p^ffitts* 

©UST^BrM (t, /2 ) tLTiLL 
[0 0 3 1 ] e^g3(:^t 0 
[0 0 3 2] 
[S3] 
t,/= (») 



S 2 3 1 K 

S 2 3 1 L 

S 2 3 1 D 

S 2 3 1 C 

S 2 3 1 M 

S 2 3 1 H 



1 0 

9 5 

1 6 

2 5 
5 0 
1 4 
1 5 
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S231N 
I 2 7 8 F 
Q2 0 9K 
E 2 1 OK 
D4 2 OK 
A4 2 1 D 



16 



5 0 

2 5 

4 0 

4 0 

2 0 

8 0 



¥«JWav>mfcff£SPQQGDH<&5 st^^w-s 
lft*?S<7)^«HB«fcOfi<, iJ£SPQQGDH£J£«L 
T*li«kft3ttt**r* - ttfto***. 10 

*K«3-C»&ftfcW4a!»»*J:«S 2 3 1 K&^S* 
»*<7>«[HB*«flS:fflViT, S-ffi#J5 tMl:5 5t 

©»*SO*«»a«5»T»0, S2 3 1K«:8iB* 
©**8G>¥*«Ht4 ltfTfc^fc. 

[0033] j»«3t»6n&»4ai**«t 

tfS 2 3 1 K&Xffl»*©»«B*SiaS:^n-eni m 
MPQQ, ImM C aC 1 s #«ETTl»IB6l±*a 20 
fcbfc. UMPQQ, ImM CaCl s , 1 

OmM MOPS1W (pH7. 0) 4>T, jf^^n 

fee Cft60)tt»©B»Sttft*ll«4a)*ttta-3T 

tZo 

[0 0 3 4] IS*tBB3Jr«r. S 2 3 1 Ktt^SiB* 

7 30 

*««3T»&nfcS 2 3 1 KS:«aB«a)t»8B* 
ifp^tlfnUMPQQ, ImM CaCl : #S 

U (6mMDCIP4 8u 1, 6 0 

0mMPMS8jLil, lOmM'J >KlWpH7. 0 
1 6 ix 1) 43cktf£»S^D-y;io-X&jRl 0 m 

mitvtzo mwmmtt&mm&<D*7ny h^e,, Kmi5 

^^Vmax^L S 2 3 1 KO^JUd-X fCttT 40 
^KmI^2 0mMT*0, Vmax|tt3 3 0 0U 

GDHCO^;i/Z3 — XH#TSKmfi«iKj2 OmMT* ' 
0. Vm a x Ifii£±#l:ct 0 2 5 0 0 - 7 0 0 0 U 
/mgT»5. S2 3 1K&fSPQQ 

GDHH if±SJPQQGDHl;:E»T£iS^?£tt£W 

mmm s 

^mmmmcDmmmmm^z^^xmm^^^m bo 



^<fZo mmtLT. W?n2 0mM(?)^-X, & 
ctrjC2 -^i'+v'-D-^Mlo-x, X, TP 

-X, 3 -o-^Ji'-D-^lO-X, #7^1 — 

UM PQQ^^lmM CaC 1 : (DMTT3 
yjUn — X(D7^-tr-f 

S«aPQQGDHSffl^T^3-XS77t-f L 
^Co S2 3 1KS«SB*S, UMPQQ, ImM 
CaCl : SfiTtlBro±^Pil:^ SS^ffiO^ 
i^-X^ir/S/zMPQQ, 1 OmM CaCl.ff 

mm&omfemzmc Dcip©6oonm««g 
o^b^JiSiiu^o las^^n^i:^^, S231 

KSSaPQQGDHSffl^T, 5mM-5 0mM(Di 

HT^;io-x<z>5£»£fT5;ria*T£*o 
HiifiM l o 

g? *-t oft^^ ct mm 

5U(DS 2 3 1 K&^gSlitt^-tf >^-X h 2 Om 

H*7-#>^-X h^4 0mgSS^nf:^^>^ 
-Xhma^B^tC^L, «I±TiWLfc. - 
1 %0^;V^;i/y;i/^t: KSr^tf 1 OmM M 
OPSW (PH7. 0) *T*»T3 0»IB»»L 
fcf^ 2 0mM'Jy>^10mM MOPSIW 
(pH7. 0) ttlSt2 0^MIlT^il/7 
^7tF^^P7 + >yU; e :©fl?:10mM M 
OPSBW (PH7. 0) *-e£»TlP#KEt±¥« 

[0 0 3 5] ff»Ufc»*-fe>^-S:ffl^Ty;H3-X 

^i6^t 9 Tfcfc%. #5S9J<&3fc£S!PQQGD 
H£H£{fcLfcB*ir>i*-£m>T, ImM-. 12m 
MC0^ffl-ey;Pa-X<D^S^?T-5-(h^T^^o 
[0 0 3 6] 

[8WOM1 ^SPQQGDH«gi£Stt(:gtlT 



(10) ^12 0 0 0-3 5 0 5 8 8 

17 18 

Sequence Listing 

<M0> Sode. Koji 

< 1 20> Glucose Dehydrogenase 

<130> 000029 

<150> JP 11-101143 

<151> 1999-4-8 

<160> 16 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter calcoacet icus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu lie Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr lie 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 

115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn. 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 



( 11 ) &RI2 000-350588 

19 20 
275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 ' 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoacet icus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 




(12) 4#$]2 0 0 0- 3 5 0 5 8 8 

21 22 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 18 
<212> PRT 

<213> Acinetobacter calcoacet icus 

<220> 

<222> 4 

<223> Xaa is any amino acid residue 
<400> 3 

Asn Leu Asp Gly Xaa He Pro Lys Asp Asn Pro Ser Phe Asn Gly Val 

15 10 15 

Val Ser 
<210> 4 
<211> 36 
<212> PRT 

<213> Acinetobacter calcoacet icus 

<220> 

<222> 24 

<223> Xaa is any amino acid residue 
<222> 25 

<223> Xaa is any amino acid residue 
<400> 4 

Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn Gin 

15 10 15 

Ala Gin His Thr Pro Thr Gin Xaa Xaa Leu Asn Gly Lys Asp Tyr His 

20 25 30 

Thr Tyr Met Gly 
35 

<210> 5 
<211> 10 
<212> PRT 

<213> Acinetobacter calcoacet icus 

<220> 

<222> 9 

<223> Xaa is any amino acid residue 
<222> 10 

<223> Xaa is any amino acid residue 
<400> 5 

Pro Thr Tyr Ser Thr Thr Tyr Asp Xaa Xaa 
1 5 10 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 





( 13 ) 
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24 



23 



<400> 6 

cctttggaat atctccatca agatttaagc 30 
<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 7 

cctttggaat atgtccatca agatttaagc 30 
<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 8 

cctttggaat ttttccatca agatttaagc 30 
<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

cctttggaat cattccatca agatttaagc 30 
<210> 10 
<211> 30 
<212> DNA 

<213> Artificial SeQuence 
<220> 

<223> primer for point mutation 
<400> 10 

cctttggaat agttccatca agatttaagc 30 
<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

cctttggaat atttccatca agatttaagc 30 

<210> 12 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 

<400> 12 



(14) ^12 0 0 0-3 5 0 5 8 8 

25 26 
caatgaggtt gaattcatcg tcagag 26 
<210> 13 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

gaccattcag ttctttttga gttggc 26 
<210> 14 
<211> 26 
<212> DNA 

<213> Artificial SeQuence 
<220> 

<223> primer for point mutation 
<400> 14 

gaccattcag tttttgttga gttggc 26 
<210> 15 
<211> 26 
<212> DNA , 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 15 

acatcggtac agctttatca taagtag 27 
<210> 16 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 16 

acatcggtac atcgtcatca taagtag 27 



imi] mitt, *$£W\z$>^Tm^fz7^7,^ kp 
gb 2 (Dmm*7f<T 0 

^^itfcT £ t & & £ ^ To 
rum m *§£w<D&mmmm<DM i £%:&$:xk 

To 



[843 H4H **W<oSJ[SEfflB*©*H4#»ttS: 
[H53 H5tt. ^^O^iPQQGDH^fflli 



40 



( 15 ) 



2000-350588 



[HI] 



[B2] 



nmB lirtninito/ 




frail 



[H3] 





[04] 







8231K 


G231C 


6231L 


62 810 


S281N 








1 oo 


IOC 


TOO 


190 


1 99 


100 


too 


100 






a 


3 


2 


6 


6 


6 


2 




13 


10 


41 


9 


13 


1Z 


8 


1Z 




47 


43 


46 


38 


62 


61 


66 


57 




81 


62 


76 


71 


165 


106 


60 


Ifi 




11 


16 


14 


ia 


2D 


1ft 


IB 


17 




7 


B 


S 


6 


12 


IB 


a 


7 


»hr 31 


61 


ii 


ei 


64 


72 


fiB 


SS 


66 




• 1 


TO 


AS 


96 


78 


61 


41 


66 



BEST AVAILABLE COPY 
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IB 5 J 



ime) 





0 a to ia 



7P> h^— i^0)J«# 



(51) Int. CI. 1 

C12N 9/04 
C 1 2 Q 1/54 



F I 

C 1 2 Q 1/54 
C12N 5/00 



7-73- K (##) 



